Advanced glycation end products increase permeability of brain microvascular endothelial cells through reactive oxygen species-induced vascular endothelial growth factor expression.
Advanced glycation end products (AGEs) have been implicated as important factors in the pathogenesis of diabetic vascular complication. The aim of this study is to reveal the effect of AGEs on permeability of brain microvascular endothelial cells (BMECs) in order to assess its role in diabetic vascular complications. Permeability was determined by the flux of fluorescein isothiocyanate (FITC)-labeled dextran (4-kDa molecular weight) through endothelial cell monolayers on a transwell system and was compared between bovine BMECs (BBMECs) and bovine aortic endothelial cells (BAECs). The effect of AGEs on permeability was investigated in terms of the role of vascular endothelial growth factor (VEGF) and reactive oxygen species (ROS). Permeability and VEGF expression were significantly increased by the addition of 100 μg/mL of glycer-AGEs in BBMECs. They also tended to be increased in BAECs, but not enough to make a significant difference. Simultaneous treatment with an anti-VEGF antibody suppressed the AGE-enhanced permeability. Furthermore, simultaneous treatment with a free radical scavenger, edaravone, also suppressed the AGE-enhanced permeability and the increase in VEGF mRNA levels and AGE-induced intracellular ROS overproduction. These results suggest that BMECs are more susceptible than aortic endothelial cells to AGE-enhanced permeability and that AGE-enhanced permeability is dependent on VEGF expression induced by ROS over production.